

























$0$ $H_{0}^{l}(\omega)$ $(\cdot, \cdot)$ $L^{2}(\Omega)$
$\Vert\cdot\Vert_{p}$ $L^{p}(\Omega)$
$\Omega$




$E_{\partial\Omega}$ $E=E_{\Omega}\cup E_{\partial\Omega}$ $\tau$
$\partial\tau$
$(\cdot, \cdot)_{\tau}$ $L^{2}(\tau)$ $<.,$ $\cdot>_{\gamma}$
$L^{2}(\gamma)$
$\tau$ $(x_{1}, y_{1}),$ $(x_{2}, y_{2}),$ $(x_{3}, y_{3})$
$\gamma_{1},$ $\gamma_{2},$ $\gamma_{3}$ :
1 $g\in H^{1}(\tau)$ :
\langle 1, $g\}_{\gamma_{3}}=h_{3}^{-1}[2(1,g)_{\tau}+(x-x_{3}, g_{x})_{\tau}+(y-y_{3}, g_{y})_{\tau}]$ .
$h_{3}$ $(x_{3}, y_{3})$
$\gamma_{3}$
3 \triangle u+f(x, $y,$ $u,$ $\nabla u$) $=0$
:
$-\triangle u+f(x, y, u, \nabla u)=0$ in (3.1)





$(\nabla u, \nabla v)+(f(x, y, u, \nabla u),v)=0$ (3.3)
$u\in H_{0}^{1}(\Omega)$ (3.1), (3.2)
:
Hl. $f$ :
$|f(x, y, s, t)|\leq C[a(x, y)+|s|^{\mu}+|t|^{\nu}]$ .
$C$ $a$ $L^{p}(\Omega)(p>1)$ $\mu$ $\nu$
$\mu=p-1,$ $\nu=2(p-1)/p$
H2. $v,$ $w\in H_{0}^{1}(\Omega)$
$(\nabla(v-w), \nabla(v-w))+(f(x, y, v, \nabla v)-f(x, y, w, \nabla w), v-w)$
$\geq\alpha\Vert v-w||_{2}^{2}+\beta||\nabla(v-w)\Vert_{2}^{2}$
$\alpha\geq 0$ $\beta>0$
Hl H2 (3.3) ([2]p.l43,
p.247)
$E$ $n$ $\gamma\in E_{\Omega}$








$[ \frac{\partial u^{h}}{\partial n}]_{\gamma}=1$
$n$








$w_{\tau,i}$ $[ \frac{\partial u^{h}}{\partial n}]_{\gamma;}=1$
2 $r_{T}^{h}$
$r_{\tau}^{h}=( \sum_{i=1}^{3}w_{\tau,i}h_{i}^{-1}[\frac{\partial u^{h}}{\partial n}]_{\gamma;}(x-x_{i}),\sum_{i=1}^{3}w_{\tau,i}h_{i}^{-1}[\frac{\partial u^{h}}{\partial n}]_{\gamma_{i}}(y-y_{i}))$





2 $u$ (3.3) $u^{h}$ (3.3)
$0$
$e=u-u^{h}$ $L$
$L=(\nabla e, \nabla e)+(f(x, y, u, \nabla u)-f(x, y, u^{h}, \nabla u^{h}), e)$
$L=-(-\triangle^{h}u^{h}+f^{h}, e)+(r^{h}, \nabla\dot{e})$
$f^{h}=f(x, y, u^{h}, \nabla u^{h})$
$e$
$L=(\nabla u, \nabla e)+.(f(x, y, u, \nabla u), e)-(\nabla u^{h}, \nabla e)-(f(x, y, u^{h}, \nabla u^{h}), e)$.
$(\nabla u, \nabla e)+(f(x, y, u, \nabla u),e)=0$
$L=-(\nabla u^{h}, \nabla e)-(f(x, y, u^{h}, \nabla u^{h}), e)$
$=M-(f(x, y, u^{h}, \nabla u^{h}), e)$ .
$M$




$\gamma$ 2 $\tau_{-}$ $\tau+$
1
$\{1, e\}_{\gamma}=h_{-}^{-1}[2(1,e)_{\tau_{-}}+(x-x_{-}, e_{x})_{\tau_{-}}+(y-y-, e_{y})_{\tau_{-}}]$ ,





1 $u$ (3.3) $u^{h}$ (3.3)
$e=u-u^{h}$ $\alpha$ $\beta$ H2
$\alpha>0$ ‘ :






































$\nabla\cdot[(1-\frac{\theta-1}{2}|\nabla u|^{2})^{\frac{1}{\theta-1}}\nabla u]=0$ in $\Omega$ . (5.1)
$\theta\leq-1$ (5.1) :
$((1+\alpha|\nabla u|^{2})^{\frac{1}{\theta- 1}}\nabla u,$ $\nabla v)=0$ , $v\in H_{0}^{1}(\Omega)$ . (5.2)
$\alpha=-\frac{\theta-1}{2}$










$\gamma\in E_{\Omega}$ $\rho_{\theta}\partial u^{h}/\partial n$ 3 :
$[ \rho_{\theta}\frac{\partial u^{h}}{\partial n}]_{\gamma}=\rho_{\theta}\frac{\partial u^{h}}{\partial n}|_{\tau+}-p_{\theta}\frac{\partial u^{h}}{\partial n}|_{\tau_{-}}$ .
$\gamma\in E_{\partial\Omega}$ $[ \rho_{\theta}\frac{\partial u^{h}}{\partial n}]_{\gamma}=1$
$D_{\tau}^{h,\theta}u^{h}=-2 \theta\sum_{i=1}^{3}w_{\tau,i}h_{i}^{-1}[\rho_{\theta}\frac{\partial u^{h}}{\partial n}]_{\gamma;}$
$r_{\tau}^{h,\theta}=- \theta(\sum_{i=1}^{3}w_{\tau,i}h_{i}^{-1}[\rho_{\theta}\frac{\partial u^{h}}{\partial n}]_{\gamma;}(x-x_{i}),\sum_{i=1}^{3}w_{\tau,i}h_{i}^{-1}[\rho_{\theta}\frac{\partial u^{h}}{\partial n}]_{\gamma_{i}}(y-y_{i}))$
$D_{\tau}^{h,\theta}$ 2 $r_{\tau}^{h,\theta}$









2 $u$ $\theta=-1$ (5.2),(5.3) $v^{h}$
$e=u-v^{h}$ $v^{h}$
$k= \max_{\overline{\Omega}}|\nabla v^{h}|$ , $K_{-1}= \int_{\Omega}\sqrt{1+|\nabla v^{h}|^{2}}dxdy$
:
$\Vert\nabla e\Vert_{1}\leq$ K-1\sim 4 --+k2 $(k+\sqrt{1+k^{2}})$





3 $u$ $\theta\leq-1$ (5.2),(5.3) $v^{h}$
$e=u-v^{h}$ $u^{h}$ $v^{h}$
$k= \max_{\overline{\Omega}}|\nabla v^{h}|$ , $K_{\theta}= \int_{\Omega}(1+\alpha|\nabla v^{h}|^{2})^{\frac{\theta}{\theta-1}}dxdy$
:
$\Vert\nabla e\Vert_{1}\leq-\frac{2K_{\theta}}{\theta(1_{\sqrt{\sqrt{\alpha}1+\alpha k^{2}}^{k}}-)}$
$( \inf_{W}(\Vert D^{h,\theta}u^{h}\Vert_{2}+\Vert r^{h,\theta}\Vert_{\infty})$
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